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Description 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 

[0001 ] The present invention relates to a dielectric fil- 
ter, a dielectric duplexer and a communication appara- 
tus having the dielectric filter and the dielectric duplexer. 

2. Related Art of the Invention 

[0002] Frequency band variable type dielectric filters 
such as those using variable-capacitance diodes D11 
and D1 2 shown in Figs. 11 and 12 have been proposed 
for designing portable telephone sets smaller in power 
consumption and in size. 

[0003] Fig. 1 1 shows the circuit configuration of a con- 
ventional variable-frequency bandpass filter. In the cir- 
cuit shown in Fig. 11 , portion 1 is an input terminal; por- 
tion 2 is an output terminal; portion 3 is a voltage control 
terminal; components 5 and 6 are dielectric resonators; 
components C21, C22, and C23 are coupling capaci- 
tors; components C24 and C25 are capacitors for 
changing a frequency band; components D11 and D12 
are variable-capacitance diodes; and components L11 
and L12 are choke coils. 

[0004] Fig. 1 2 shows the circuit configuration of a con- 
ventional variable-frequency bandstop filter. In the cir- 
cuit shown in Fig. 1 , portion 1 is an input terminal; portion 
2 is an output terminal; portion 3 is a voltage control ter- 
minal; components 5 and 6 are dielectric resonators; 
components C26 and C27 are capacitors; component 
L10 is a coupling coil; components C28 and C29 are 
coupling capacitors for determining an amount of stop 
band attenuation; components C24 and C25 are capac- 
itors for changing a frequency band; components D11 
and D1 2 are variable-capacitance diodes; and compo- 
nents L11 and L12 are choke coils. 
[0005] The dielectric filter thus arranged has a center 
frequency determined by the resonant frequencies of 
resonant systems respectively formed of the capaci- 
tances of the variable-capacitance diodes D11 and D12, 
the capacitances of the capacitors C24 and C25, and 
the dielectric resonators 5 and 6. The capacitances of 
the variable-capacitance diodes D11 and D12 are 
changed by changing a voltage applied to the voltage 
control terminal 3, thus enabling variable setting of the 
center frequency. 

[0006] The conventional dielectric filters, however, 
have a drawback in that, since the variable-capacitance 
diodes D11 and D12 for variable setting of a center fre- 
quency are respectively connected to dielectric resona- 
tors 5 and 6 in parallel with the same, a deterioration is 
caused in Qq of the resonant systems (Q at the center 
frequency) by addition of the capacitances of the varia- 
ble-capacitance diodes D1 1 and D1 2 in parallel with the 
dielectric resonators 5 and 6. If it is necessary to largely 



change the frequency of the dielectric filter, an increase 
in the capacitances of the variable-capacitance diodes 
D11 and D12 is required. In such a case, a deterioration 
in Q 0 of the resonant systems cannot be avoided. In par- 
5 ticular, because the insertion loss of the bandpass filter 
is dependent on Q 0 of the resonant systems, a deterio- 
ration in the electrical characteristic of the dielectric filter 
in the bandpass filter is considerable. 
[0007] JP 08-186406 A describes a filter including a 
plurality of dielectric resonators, connected with a line 
extending between an input and an output of the filter. 
A bypass circuit is formed between the dielectric reso- 
nators being arranged closest to the input and output, 
respectively, of the filter. The bypass circuit is a serial 
circuit of a coupling capacitor, an inductor and a variable 
capacitor. Via a terminal, an external voltage can be ap- 
plied to the filter for controlling the variable capacitor. 
[0008] It is the object of the present invention to pro- 
vide a dielectric filter free from any considerable deteri- 
oration of Q 0 of resonance systems and having a small 
insertion loss and a large amount of attenuation. 
[0009] This object is achieved by a dielectric filter ac- 
cording to claim 1 . 

[0010] According to a further aspect of the invention, 
a dielectric duplexer is provided including at least one 
of the dielectric filters. According to a further aspect, a 
communication apparatus is provided, including the in- 
ventive dielectric filter or duplexer. 
[0011] The present invention provides a dielectric fil- 
ter, comprising: an input terminal, an output terminal, 
and a voltage control terminal; a plurality of dielectric 
resonators electrically connected between said input 
terminal and said output terminal; a variable-capaci- 
tance diode whose capacitance can be electrically 
changed by a control signal from said voltage control 
terminal; a first capacitor electrically connected in series 
with said variable-capacitance diode on the cathode 
side of the same; at least one second capacitor electri- 
cally connected in parallel with the series circuit of said 
variable-capacitance diode and said first capacitor; and 
a parallel circuit comprising said variable-capacitance 
diode, said first capacitance and said second capaci- 
tance is electrically connected in series with at least one 
of said plurality of dielectric resonators and being served 
as a trapping capacitor of a bandstop filter. 
[0012] The present invention further provides a die- 
lectric filter, comprising: an input terminal, an output ter- 
minal, and a voltage control terminal; a plurality of die- 
lectric resonators electrically connected between said 
input terminal and said output terminal; a PIN diode 
turned on and off by a control signal from said voltage 
control terminal; at least one capacitor electrically con- 
nected in parallel with said PIN diode; and a parallel cir- 
cuit comprising said PIN diode and said capacitor being 
electrically connected in series with at least one of said 
plurality of dielectric resonators and being used as a 
trapping capacitor of a bandstop filter. 
[0013] The present invention further provides a die- 
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lectric duplexer, comprising at least one of the above 
described dielectric filters. 

[0014] The present invention further provides a com- 
munication apparatus comprising at least one of the 
above described dielectric filters and the above de- 
scribed dielectric duplexer 

[001 5] In the above-described arrangement, an atten- 
uation pole is moved by performing control of a voltage 
applied to the voltage control terminal such that the ca- 
pacitance value of the variable-capacitance diode is 
changed or the PIN diode is turned on and off, whereby 
a center frequency of the filter is changed. In the dielec- 
tric resonator, the capacitance of the device electrically 
changeable is not connected in parallel with the dielec- 
tric resonator, so that a deterioration in Q 0 of the reso- 
nant system is limited and the insertion loss is reduced 
while the amount of attenuation is increased. 
[0016] Also, a dielectric duplexer in accordance with 
the present invention has at least one of the dielectric 
filters having the above-described features, thereby lim- 
iting a deterioration in Q 0 of the resonant system, reduc- 
ing the insertion loss and increasing the amount of at- 
tenuation. 

[001 7] Further, a communication apparatus in accord- 
ance with the present invention has at least one of the 
dielectric filters and the dielectric duplexer having the 
above-described features and can have improved elec- 
trical characteristics using the dielectric filter or dielec- 
tric duplexer free from any considerable deterioration in 
Q 0 of the resonant system and having a small insertion 
loss and a large attenuation amount. 
[0018] Other features and advantages of the present 
invention will become apparent from the following de- 
scription of preferred embodiments of the invention 
which refers to the accompanying drawings, wherein 
like reference numerals indicate like elements to avoid 
duplicative description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

Fig. 1 is an electric circuit diagram showing the con- 
figuration of a first dielectric filter. 
Fig. 2 is a cross-sectional view of an example of a 
dielectric resonator used in the dielectric filter 
shown in Fig. 1 . 

Fig. 3 is a graph showing an attenuation character- 
istic of the dielectric filter shown in Fig. 1 . 
Fig. 4 is an electric circuit diagram showing the con- 
figuration of a second dielectric filter. 
Fig. 5 is a graph showing an attenuation character- 
istic of the dielectric filter shown in Fig. 4. 
Fig. 6 is an electric circuit diagram showing the con- 
figuration of a third dielectric filter. 
Fig. 7 is an electric circuit diagram showing the con- 
figuration of a first embodiment of the dielectric filter 
in accordance with the present invention. 



Fig. 8 is an electric circuit diagram showing the con- 
figuration of a second embodiment of the dielectric 
filter in accordance with the present invention. 
Fig. 9 is an electric circuit block diagram showing 
5 an embodiment of a dielectric duplexer. 

Fig. 10 is an electric circuit block diagram showing 
an embodiment of a communication apparatus 
Fig. 11 is an electric circuit diagram showing the 
configuration of a conventional dielectric filter. 
Fig. 12 is an electric circuit diagram showing the 
configuration of another conventional dielectric fil- 
ter. 

PREFERRED EMBODIMENTS OF THE PRESENT 
INVENTION 

[0020] Fig. 1 shows the circuit configuration of a var- 
iable-frequency bandpass filter 15 having one attenua- 
tion pole. A dielectric resonator 5 is electrically connect- 
ed to an input terminal 1 through a coupling capacitor 
C1 . A dielectric resonator 6 is electrically connected to 
an output terminal 2 through a coupling capacitor C3. 
The dielectric resonators 5 and 6 are electrically con- 
nected to each other through a coupling capacitor C2. 
[0021] A voltage control terminal 3 is electrically con- 
nected to the cathode of a variable-capacitance diode 
D1 and to one end of the coupling capacitor C1 through 
a choke coil L1 . The anode of the variable-capacitance 
diode D1 is electrically connected to the dielectric reso- 
nator 6. That is, the variable-capacitance diode D1 
forms a multipath circuit which polarizes the filter 15. 
[0022] For example, as shown in Fig. 2, a coaxial type 
resonator is used as each of the dielectric resonators 5 
and 6. Each of the dielectric resonators 5 and 6 is formed 
of a cylindrical dielectric member 11 made of a high-di- 
electric-constant material such as a Ti0 2 ceramic, an 
outer conductor 1 2 provided on the outer cylindrical sur- 
face of the cylindrical dielectric member 1 1 , and an inner 
conductor 13 provided on the inner cylindrical surface 
of the cylindrical member 11. The outer conductor 12 
has an electrically-open (separated) end apart from the 
inner conductor 13 at one opening end surface 11a of 
the dielectric member 1 1 (hereinafter referred to as open 
end surface 11a), and is electrically connected to the 
inner conductor 1 3 at the other opening end surface 1 1 b 
(hereinafter referred to as short-circuit end surface 1 1 b). 
The coupling capacitors C1 to C3 and the anode of the 
diode D1 are connected to the inner conductors 13 of 
the dielectric resonators 5 and 6 at the open end surfac- 
es 1 1 a while the outer conductors 1 2 are grounded at 
the short-circuit end surfaces 11b. 
[0023] A center frequency of this variable-frequency 
bandpass filter 15 is determined by the capacitance of 
the variable-capacitance diode D1 and resonant fre- 
quencies of resonant systems formed by the dielectric 
resonators 5 and 6. A terminal voltage of the variable- 
capacitance diode D1 is changed by controlling the val- 
ue of a direct-current voltage of a variable voltage 
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source (not shown) connected to the voltage control ter- 
minal 3. With this change, the capacitance of the varia- 
ble-capacitance diode D1 is changed. For example, as 
shown in Fig. 3, attenuation pole 17a of the filter 15 is 
thereby moved to the point indicated at 1 7a', with the 
curve of the attenuation characteristic indicated by the 
solid line 1 7 being changed into a curve indicated by the 
broken line 17', thus changing the center frequency of 
the filter 15. 

[0024] Because the variable-capacitance diode D1 is 
used as a multipath circuit element forming one attenu- 
ation pole, and because the variable-capacitance diode 
D1 is connected to the dielectric resonator 6, the atten- 
uation pole can be changed without parallel connection 
of the capacitance of the variable-capacitance diode D1 
to the dielectric resonator 6. Therefore, a deterioration 
in Q 0 of the resonant systems can be limited and a small 
insertion loss and a large attenuation amount can be 
achieved. 

[0025] Fig. 4 shows the circuit configuration of varia- 
ble-frequency bandpass filter 25 having two attenuation 
poles. Between an input terminal 1 and an output termi- 
nal 2, dielectric resonators 5, 6, and 7 form a multistage 
circuit through coupling capacitors C1 , C2, C3 t and C4. 
That is, the input terminal 1 and the dielectric resonator 
5 are electrically connected to each other through the 
coupling capacitor C1 ; the dielectric resonators 5 and 6 
are electrically connected to each other through the cou- 
pling capacitor C2; the dielectric resonators 6 and 7 are 
electrically connected to each other through the cou- 
pling capacitor C3; and the output terminal 2 and the 
dielectric resonator 7 are electrically connected to each 
other through the coupling capacitor C4. 
[0026] A voltage control terminal 3 is electrically con- 
nected to the cathode of the variable-capacitance diode 
D1 and to one end of the coupling capacitor C1 through 
a choke coil L1 , and is also connected electrically to the 
cathode of the variable-capacitance diode D2 and to 
one end of the coupling capacitor C4 through a choke 
coil L2. The anodes of the variable-capacitance diodes 
D1 and D2 are electrically connected to the dielectric 
resonator 6. That is, the variable-capacitance diodes D1 
and D2 form a multipath circuit which polarizes the filter 
25. 

[0027] A center frequency of this variable-frequency 
bandpass filter 25 is determined by the capacitances of 
the variable-capacitance diodes D1 and D2 and reso- 
nant frequencies of resonant systems formed by the di- 
electric resonators 5 to 7. Hie capacitances of the var- 
iable-capacitance diodes D1 and D2 are changed by 
changing the value of a voltage applied to the voltage 
control terminal 3. For example, as shown in Fig. 5, two 
attenuation poles 27a and 27b of the filter 25 are thereby 
moved to the points indicated at 27a' and 27b', with the 
curve of the attenuation characteristic indicated by the 
solid line 27 being changed into a curve indicated by the 
broken line 27', thus changing the center frequency of 
the filter 25. This variable-frequency bandpass filter 25 



operates in the same manner and has the same advan- 
tage as the above-described first embodiment filter 15. 
[0028] As shown in Fig. 6, a third embodiment varia- 
ble-frequency bandpass filter 35 has a multipath circuit 

5 in which PIN diodes D5 and D6 are respectively con- 
nected electrically in series with capacitors C5 and C6 
which polarize the filter 35 (hereinafter referred to as 
multipath capacitors C5 and C6). Between an input ter- 
minal 1 and an output terminal 2, dielectric resonators 

10 5, 6, and 7 form a multistage circuit through coupling 
capacitors C1 , C2, and C3, and a coupling coil L5. That 
is, the input terminal 1 and the dielectric resonator 5 are 
electrically connected to each other through the cou- 
pling capacitor C1 ; the dielectric resonators 5 and 6 are 

15 electrically connected to each other through the cou- 
pling capacitor C2; the dielectric resonators 6 and 7 are 
electrically connected to each other through the cou- 
pling capacitor C3; and the output terminal 2 and the 
dielectric resonator 7 are electrically connected to each 

20 other through the coupling coil L5. Alternatively, the out- 
put terminal 2 and the dielectric resonator 7 may be elec- 
trically connected through a coupling capacitor. Attenu- 
ation poles are formed on the high-frequency side of the 
passband in the case where the coupling coil L5 is used 

25 while attenuation poles are formed on the low-frequency 
side of the passband in the case where a coupling ca- 
pacitor is used. 

[0029] The series circuit of the multipath capacitor C5 
and the PIN diode D5 is connected between the input 

30 terminal 1 and the open end surface of the dielectric res- 
onator 6. The series circuit of the multipath capacitor C6 
and the PIN diode D6 is connected between the output 
terminal 2 and the open end surface of the dielectric res- 
onator 6. The multipath capacitors C5 and C6 cut off 

35 direct-current components. 

[0030] A voltage control terminal 3 is electrically con- 
nected to the anode of the PIN diode D5 and to one end 
of the multipath capacitor C5 through a choke coil L1 , 
and is also connected electrically to the anode of the 

^o PIN diode D6 and to one end of the multipath capacitor 
C6 through a choke coil L2. The cathodes of the PIN 
diodes D5 and D6 are electrically connected to the die- 
lectric resonator 6. 

[0031] A center frequency of this variable-frequency 
45 bandpass filter 35 is determined by the capacitances of 
the mutipath diodes D5 and D6 and resonant frequen- 
cies of resonant systems formed by the dielectric reso- 
nators 5 to 7. When a positive voltage is applied as a 
control voltage to the voltage control terminal 3, the PIN 
so diodes D5 and D6 are turned on. Conduction is thereby 
caused between the multipath capacitors C5 and C6 
and the dielectric resonator 6 via the PIN diodes D5 and 
D6. Conversely, when a negative voltage is applied as 
a control voltage, the PIN diodes D5 and D6 are turned 
55 off. The multipath capacitors C5 and C6 are thereby iso- 
lated from the dielectric resonator 6. Thus, the capaci- 
tances of the multipath capacitors C5 and C6 are added 
to or removed from the dielectric resonator 6 to change 
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multipath circuit constants. That is, the series circuit 
formed of the PIN diode D5 and the multipath capacitor 
C5 is used as a multipath circuit element of the filter 35. 
Also, the series circuit formed of the PIN diode D6 and 
the multipath capacitor C6 is used as a multipath circuit s 
element of the filter 35. Consequently, attenuation poles 
of the filter 35 can be moved to change the center fre- 
quency. 

[0032] In the above-described filter 35, the PIN diodes 
D5 and D6 provided as a multipath circuit element are 
connected to the dielectric resonator 6, so that a dete- 
rioration in resonance system Q 0 can be limited and a 
small insertion loss and a large attenuation amount can 
be achieved. 

[First Preferred Embodiment, Fig. 7] 

[0033] As a fourth embodiment, an example of a var- 
iable-frequency bandstop filter will be described. As 
shown in Fig. 7, a variable-frequency bandstop filter 45 
has a resonating capacitor C15 electrically connected 
in series to the cathode of a variable-capacitance diode 
D1, and has a resonating capacitor C17 connected in 
parallel with this series circuit of the variable-capaci- 
tance diode D1 and the resonating capacitor C15. Sim- 
ilarly, a resonating capacitor C1 6 is electrically connect- 
ed in series to the cathode of a variable-capacitance di- 
ode D2, and a resonating capacitor C18 is connected in 
parallel with this series circuit of the variable-capaci- 
tance diode D2 and the resonating capacitor C16. The 
parallel circuit formed of the variable-capacitance diode 
D1 , the resonating capacitor C1 5 and the resonating ca- 
pacitor C17 is electrically connected in series to a die- 
lectric resonator 5 while the parallel circuit formed of the 
variable-capacitance diode D2, the resonating capacitor 
C16 and the resonating capacitor C1 8 is electrically con- 
nected in series to a dielectric resonator 6, thus forming 
a trap circuit. 

[0034] Trap frequencies of this variable-frequency 
bandstop filter 45 are determined by the resonant fre- 
quency of the resonant system formed of the capaci- 
tance of the variable-capacitance diode D1 , the reso- 
nating capacitors C15 and C17 and the dielectric reso- 
nator 5 and the resonant frequency of the resonant sys- 
tem formed of the capacitance of the variable-capaci- 
tance diode D2, the resonating capacitors C1 6 and C1 8 
and the dielectric resonator 6. The capacitances of the 
variable-capacitance diodes D1 and D2 are changed by 
changing the value of a voltage applied to a voltage con- 
trol terminal 3 to change trap circuit constants. That is, 
the parallel circuit formed of the resonating capacitors 
C15 and C17 and the variable-capacitance diode D1 is 
electrically connected in series with the dielectric reso- 
nator 5 to be used as a trapping capacitor of the filter 
45. Also, the parallel circuit formed of the resonating ca- 
pacitors C16 and C18 and the variable-capacitance di- 
ode D2 is electrically connected in series with the die- 
lectric resonator 6 to be used as a trapping capacitor of 



the filter 45. Attenuation poles of the filter 45 are thereby 
moved to change the trap frequencies. 

[Second Embodiment, Fig. 8] 

[0035] As shown in Fig. 8, a fifth embodiment varia- 
ble-frequency bandstop filter 65 has a trap circuit formed 
of resonating capacitors C15 and C17, and C16 and 
C18 connected in parallel, and PIN diodes D5 and D6 
electrically connected in series with the capacitors C15 
and C1 6, respectively. 

[0036] Trap frequencies of this variable-frequency 
bandstop filter 65 are determined by the resonant fre- 
quency of the resonant system formed of the resonating 
capacitors C15 and C17 and the dielectric resonator 5 
and the resonant frequency of the resonant system 
formed of the resonating capacitors C16 and C18 and 
the dielectric resonator 6. When a positive voltage is ap- 
plied as a control voltage to a voltage control terminal 
3, the PIN diodes D5 and D6 are turned on. Conduction 
is thereby caused between the resonating capacitor 
C1 5 and the dielectric resonator 5 via the PIN diode D5 
and between the resonating capacitor C16 and the die- 
lectric resonator 6 via the PIN diode D6. Conversely, 
when a negative positive voltage is applied as a control 
voltage, the PIN diodes D5 and D6 are turned off. The 
resonating capacitors C1 5 and C1 6 are thereby isolated 
from the dielectric resonators 5 and 6. 
[0037] The capacitances of the resonating capacitors 
C1 5 and C1 6 are thereby added to or removed from the 
dielectric resonators 5 and 6 to change trap circuit con- 
stants. That is, the parallel circuit formed of the resonat- 
ing capacitors C15 and C17 and the PIN diode D5 is 
electrically connected in series with the dielectric reso- 
nator 5 to be used as a trapping capacitor of the filter 
65. Also, the parallel circuit formed of the resonating ca- 
pacitors C16 and C18 and the PIN diode D6 is electri- 
cally connected in series with the dielectric resonator 6 
to be used as a trapping capacitor of the filter 65. Atten- 
uation poles of the filter 45 are thereby moved to change 
the trap frequencies. 

[0038] As shown in Fig. 9, a dielectric duplexer 73 is 
formed by combining two variable-frequency bandpass 
filters 15 described above in Fig.1 . For example, this di- 
electric duplexer 73 is used to perform bi-directional 
communication in a motor vehicle telephone system or 
the like. Different frequency bands are determined as 
frequency bands used for transmitting and receiving. In 
Fig. 9, a component 74 is a transmitting section, a com- 
ponent 75 is a receiving section, a component 76 is a 
control section for changing the center frequency of 
each filter 15 to a desired frequency by changing a volt- 
age at a terminal of a variable-capacitance diode D1 in- 
cluded in the filter 15, and a component 77 is a trans- 
mitting and receiving antenna. Needless to say, while 
two filters 1 5 are combined, any two of the variable-fre- 
quency bandpass filters 1 5, 25, and 35 described above 
in Figs. 1 , 4 and 6 may be combined to form a dielectric 
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duplexer. Also, the duplexer can comprise at least one 
of the inventive filters described above in Figs. 7 and 8. 
[0039] The seventh embodiment is a communication 
apparatus in accordance with the present invention, 
which will be described as a portable telephone set by 
way of example. 

[0040] Fig. 10 is an electrical circuit block diagram of 
an RF section of a portable telephone set 120. In Fig. 
10, a component 122 is an antenna element, a compo- 
nent 123 is an antenna sharing filter (duplexer) 123, a 
component 131 is a transmitting-side isolator, a compo- 
nent 132 is a transmitting-side amplifier, a component 
133 is a transmitting-side interstage bandpass filter, a 
component 134 is a transmitting-side mixer, a compo- 
nent 135 is a receiving-side amplifier, a component 136 
is a receiving-side interstage bandpass filter, a compo- 
nent 137 is a receiving-side mixer, a component 138 is 
a voltage control oscillator (VCO), and a component 1 39 
is a local bandpass filter. 

[0041] For example, the above-described dielectric 
duplexer 73 can be used as antenna sharing filter (du- 
plexer) 123. For example, each of the dielectric filters 
15, 25, and 35 described above as the first to third pre- 
ferred embodiments can be used as transmitting-side 
and receiving-side interstage bandpass filters 133 and 
136 and local bandpass filter 139. 
[0042] The dielectric filter, the dielectric duplexer and 
the communication apparatus of the present invention 
are not limited to the above-described embodiments, 
and can be variously modified within the scope of the 
invention. 



Claims 

1 . A dielectric filter (45; 65) comprising: 

an input terminal (1), an output terminal (2), and 
a voltage control terminal (3); 

a plurality of dielectric resonators (5, 6) electri- 
cally connected between said input terminal (1 ) 
and said output terminal (2); and 

an adjustable capacitive element (D1 , D2; D5, 
D6) adjustable by a control signal from said 
voltage control terminal (3); 

characterized by 

at least one capacitor (C17, C18) electrically con- 
nected in parallel with the series circuit of said ad- 
justable capacitance element (D1 , D2; D5, D6); and 
a parallel circuit comprising said adjustable capac- 
itance element (D1 , D2; D5, D6) and said capacitor 
(C17, C18) being electrically connected in series 
with at least one of said plurality of dielectric reso- 
nators (5, 6) and being used as a trapping capacitor 
of a bandstop filter. 



2. The dielectric filter (45) according to claim 1 , where- 
in the adjustable capacitance element is a variable- 
capacitance diode (D1 , D2) whose capacitance can 
be electrically changed by the control signal from 

5 said voltage control terminal (3), wherein a further 
capacitor (C1 5, C1 6) is provided which is electrical- 
ly connected in series with said variable-capaci- 
tance diode (D1 , D2) on the cathode side of the 
same, and wherein said at least one capacitor (C1 7, 

10 C1 8)is electrically connected in parallel with the se- 
ries circuit of said variable-capacitance diode (D1 , 
D2) and said further capacitor (C15.I C16). 

3. The dielectric filter (65) according to claim 1 , where- 
15 jn the adjustable capacitance element is a PIN di- 
ode (D5, D6) turned on and off by a control signal 
from said voltage control terminal (3). 

4. A dielectric duplexer (73) comprising at least one of 
20 the dielectric filters (45; 65) according to Claims 1 

to 3. 

5. A communication apparatus (120) comprising at 
least one of the dielectric filters (45; 65) according 

25 to Claims 1 to 3 and the dielectric duplexer accord- 
ing to Claim 4. 



Patentanspruche 
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1. Ein dielektrisches Filter (45; 65) mit folgenden 
Merkmalen: 

einem EingangsanschluB (1), einem Aus- 
35 gangsanschluB (2) und einem Spannungs- 

steuerungsanschluB (3); 

einer Mehrzahl dielektrischer Resonatoren (5, 
6), die elektrisch zwischen den Eingangsan- 
40 schluB (1) und den AusgangsanschluB (2) ge- 

schaltet sind; und 

einem einstellbaren kapazitiven Element (D1, 
D2; D5, D6), das durch ein Steuerungssignal 
45 von dem SpannungssteuerungsanschluB (3) 

einstetlbar ist; 

gekennzeichnet durch 

zumindest einen Kondensator (C1 7, C1 8), der elek- 
50 trisch parallel zu der Serienschaltung des Elements 
mit einstellbarer Kapazitat (D1, D2; D5, D6) ge- 
schaltet ist; und 

eine Parallelschaltung, die das Element mit einstell- 
barer Kapazitat (D1 , D2; D5, D6) und den Konden- 
55 sator (C17, C18) aufweist, und die elektrisch in Se- 
rie zu zumindest einem der Mehrzahl dielektrischer 
Resonatoren (5, 6) geschaltet ist und als ein Ein- 
fangkondensator eines Bandstoppfilters verwendet 



6 



11 



EP 0 881 700 B1 



12 



wird. 

2. Das dielektrische Filter (45) gemaG Anspruch 1 , bei 
dem das Element mit einstellbarer Kapazitat eine 
Diode mit variabler Kapazitat (D1 , D2) ist, deren Ka- 
pazitat elektrisch durch das Steuerungssignal von 
dem SpannungssteuerungsanschlufB (3) verandert 
werden kann, wobei ein weiterer Kondensator 
(C15, C16) vorgesehen ist, der elektrisch in Serie 
zu der Diode mit variabler Kapazitat (D1 , D2) auf 
der Kathodenseite derselben geschaltet ist, und bei 
dem der zumindest eine Kondensator (C17, C18) 
elektrisch parallel zu der Serienschaltung der Diode 
mit variabler Kapazitat (D1, D2) und des weiteren 
Kondensators (C15, C16) geschaltet ist. 

3. Das dielektrische Filter (65) gemaG Anspruch 1 , bei 
dem das Element mit einstellbarer Kapazitat eine 
PIN-Diode (D5, D6) ist, die durch ein Steuerungs- 
signal von dem SpannungssteuerungsanschluG (3) 
ein- und ausgeschaltet wird. 

4. Ein dielektrischer Duplexer (73), der zumindest ei- 
nes der dielektrischen Filter (45; 65) gemaG einem 
der Anspruche 1 bis 3 aufweist. 

5. Eine Kommunikationsvorrichtung (1 20), die zumin- 
dest eines der dielektrischen Filter (45; 65) gemaG 
einem der Anspruche 1 bis 3 und den dielektrischen 
Duplexer gemaG Anspruch 4 aufweist. 



2. Filtre dielectrique (45) selon la revendication 1, 
dans lequel I'element capacitif ajustable est une 
diode a capacite variable (D1 , D2) dont la capacite 
peut etre electriquement changee par le signal de 

5 commande de ladite borne de commande de ten- 
sion (3), dans lequel un autre condensateur (C15, 
C16) est fourni qui electriquement monte en serie 
avec ladite diode a capacite variable (D1, D2) du 
cote de la cathode de celle-ci, et dans lequel ledit 

10 au moins un condensateur (C17, C18) est electri- 
quement monte en parallele avec le circuit serie de 
ladite diode a capacite variable (D1, D2) et ledit 
autre condensateur (C16, C16). 

15 3. Filtre dielectrique (65) selon la revendication 1, 
dans lequel I'element capacitif ajustable est une 
diode PIN (D5, D6) conductrice et bloquee par un 
signal de commande de ladite borne de commande 
de tension (3). 

20 

4. Duplexeur dielectrique (73) comprenant au moins 
un des filtres dielectriques (45 ; 65) selon les reven- 
dications 1 a 3. 

25 5. Appareil de communication (120) comprenant au 
moins des filtres dielectriques (45 ; 65) selon les re- 
vendications 1 a 3 et le duplexeur dielectrique selon 
la revendication 4. 

30 



Revendications 

1 . Filtre dielectrique (45 ; 65) comprenant : 35 

une borne d'entree (1 ), une borne de sortie (2), 
et une borne de commande de tension (3) ; 
une pluralite de resonateurs dielectriques (5, 6) 
raccordes electriquement entre ladite borne *o 
d'entree (1) et ladite borne de sortie (2) ; et 
un element capacitif ajustable (D1, D2 ; D5, D6) 
ajustable par un signal de commande a partir 
de ladite borne de commande de tension (3) ; 

45 

caracterise par 

au moins un condensateur (C17, C18) elec- 
triquement monte en parallele avec le circuit serie 
dudit element capacitif ajustable (D1 , D2 ; D5, D6) ; 
et so 

un circuit parallele comprenant ledit element 
capacitif ajustable (D1 , D2 ; D5, D6) et ledit conden- 
sateur (C17, C18) etant electriquement monte en 
serie avec au moins un de ladite pluralite des reso- 
nateurs dielectriques (5, 6) et etant utilise comme 55 
un condensateur de piegeage d'un filtre d'arret de 
bande. 
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